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Radio access network apparatus and mobile communication system using the same 



(57) The radio access networtc for allowing to con- 
struct a system abundant in scalability in a W-CDMA 
mobile communication system. A RNC in the radio ac- 
cess networic is physically separated into a C plane con- 
trol equipment for controlling signaling and a U plane 
control equipment for processing user data, where the 
user data is transferred between a mobile terminal and 
a host device via only the U plane control equipment 



and a control signal Is temninated by the U plane control 
equipment and the C plane control equipment. This al- 
lows a system abundant in scalability to be constructed, 
and even in the case of soft handover across the C plane 
control equipments, also enables the continuous use of 
the same U plane control equipment, thereby eliminat- 
ing the conventional connection path for connecting be- 
tween RNCs and preventing delay due to passing 
through the RNCs. 
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Description 

BACKGROUND OF THE INVEISTTION 
Field of the Invention 

[0001 ] The present invention relates to a radio access 
network apparatus and a mobile communication system 
using it, and more particularly to an improvement of a 
Radio Network Controller (RNC) in a W-CDMA cellular 
mobile communication system. 

Description of the Prior Art 

[0002] An architecture of a W-CDMA communication 
system that is amoblie communication system Is shown 
In FIG. 11 . A radlo'access network (RAN) 1 1s configured 
with radio network controllers (RNC) 4, 5 and Nodes B6 
to 9, and is connected with a core network (CN) 3 as an 
exchange network via an lu interface. The Nodes B6 to 
9 are logical nodes for radio transmission/reception, and 
more specifically radio base station apparatus. 
[0003] An interface between the Node B and RNC is 
referred to as lub , and lur interface is also standardized 
as an interface between RNCs. Each Node B covers 
one or more cells 10 and is connected to amobile unit 
(UE) 2 via a radio interface. The Node B terminates a 
radio line, and the RNC manages the Node B and se- 
lectively synthesizes radio paths in the case of soft 
handover. Note here that the detail of the architecture 
shown in FIG. 11 is specified in 3GPP (3rd Generation 
Partnership Projects). 

[0004] FIG. 12 shows aprotocol architecture for the 
radio interface in the W-CDMA communication system 
shown in FIG. 11. As shown in FIG. 12, such protocol 
architecture is composed of three protocol layers of a 
physical layer (PHY) 11 denoted as LI , data link layers 
12 to 14 denoted as L2, and a network layer (RRC: Ra- 
dio Resource Control) 15 denoted as L3. 
[0005] The data link layers L2 are separated into three 
sublayers of aMAC (MediaAccess Control) layer 12, 
aRLC (Radio Link Control) layer 1 3, and a BMC (Broad- 
cast/Multicast Control) layer 14. The MAC layer 12 has 
a MAC-c/sh (common/share) 121 and a MAC-d (dedi- 
cated) 1 22, and the RLC layer 1 3 has a plurality of RLCs 
131 to 134. 

[0006] Ellipses in FIG, 12 indicate service access 
points (SAP) between layers or sublayers, where SAPs 
between the RLC sublayer 1 3 and the MAC sublayer 1 2 
provide logical channels. TTiat is, the logteal channels 
are provided from the MAC sublayer 12 to the RLC sub> 
layer 13, and are classified by functions and logical 
properties of transmission signals and characterized by 
transferred information contents. 
[0007] The logical channels include a CCCH (Conrv 
mon Control Channel), a PCCH (Paging Control Chan- 
nel), a BCCH (Broadcast Control Channel), and a CTCH 
(Common Traffic Channel), for example. 



[0008] A SAP between the MAC sublayer 12 and the 
physical layer 1 1 provides transport channels, which are 
provided from the physical layer 1 1 to the MAC sublayer 
1 2. The transport channels are classified by a transmis- 

5 sion form and are characterized depending on how and 
what information is transmitted via a radio interface. 
[0009] The transport channels include a PCH (Paging 
Channel), a DCH (Dedicated Channel), a BCH (Broad- 
cast Channel), and a FACH (Fonward Access Channel), 

10 for example. 

[0010] The physical layer 11 and the sublayers 12 to 
14 in the data link layer are controlled by the network 
layer (RRC) 15 via a C-SAP providing a control channel. 
The detail of the protocol architecture shown In FIG. 12 

15 is specified in TR25.925 of 3GPP. 

[0011] In addition, aC (Control) plane for signaling 
that transfers a control signal and a U (User) plane that 
transfers user data, are specified In TR 25.925. The the 
BMC sublayer 14 in L2 is applied only to the U plane. 

20 [0012] The RNCs 4, 5 of the radio access network 
(RAN) 1 in the prior art are apparatus in which both func- 
tions of controlling the C plane and U plane are physi- 
cally integrated. 

[0013] In a mobile communication system including 

25 such a RNC that integrally has the control functions of 
both U plane and C plane, the control function of the C 
plane is sufficient enough to be added in order to en- 
hance the signaling processing capacity, however, the 
RNC itself is required to be added. Furthenmore, al- 

30 though the control function of the U plane is sufficient 
enough to be added in order to increase the transfer 
speed of user data, the RNC itself is required to be add- 
ed as well. Therefore, the conventional RNC constitu- 
tion makes constructing a system abundant in scalability 

35 quite difficult 

[001 4] Moreover, the following disadvantage arises in 
soft handover. When a UE (mobile unit) is in a usual set- 
up status, one Radio Link is connected between the 
RNC and Node B, and when the UE Is moved and comes 

40 into a soft handover status, two or more paths are con- 
nected between the RNC and a plurality of Nodes B. 
When the UE comes into the soft handover across 
RNCs, a path is connected utilizing an interface referred 
to as lur (see FIG. 11) between a sending RNC and a 

45 drift RNC. 

[0015] In such a status of soft handover across RNCs, 
a path for user data may be connected from one U plane 
control function unit to a plurality of Nodes B involved in 
soft handover, however, another path for the user data 

50 needs to be connected between the serving RNC and 
the drift RNC, wasting resources and causing delay due 
to passing through the RNCs. 

BRIEF SUMMARY OF THE INVENTION 

55 

[0016] It is therefore an object to provide a radio ac- 
cess network apparatus capable of constructing a sys- 
tem abundant In scalability and a mobile communication 
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ot the present .nvention is^o 
pTvSe a radio access network apparatus ^^<^^^^^ 
nates waste of resources and prevents delay n the case 
ofsoft hai^over. and a mobile communicafon system 

risrATo^^-'ng to the present invention, the radio 
a^ess network apparatus is provided betweenamo^^^ 

SaU^d a •^osf device having an ^ijh^ngne^^^ 
in the mobile communication system and is co""ecwu 

roo'lT'l^e user plane controlling means has a tunc^ 
fon o terminaung a data link layer of a P-'J-'^^f^^^ 
radio interface, and the control plane controlling means 
has a fusion of temiinating a network layer of a prot^ 
coffor the radio interface. The user data « transferred 
S^een the mobile tem,inal andthe host devcevia the 
SS^ nnk layer of the user plane controlling ^ea"^. J 
rJgnaHng is transferred via the J^^J^'^-^r^f 
user plane controlling means and the network layer oi 
the control plane controlling means, 
rooloi Furthemiore. the radio access network appa- 
Stus further comprises a radio base station havrng a 
Son of tem^inating a phystoal layer of a Protocol for so 
Te rLdio interface. The user P'^ne cont^lUng m^^^^ 
further includes means for selecting data of h«h receiv 

SquX ^^"^ ^'"^"^ the user ^^^J^^Z^o^ 
raliW of radio base stations involved m a sott handover 

ioM1l The mobile communication system according 
^present invention includes the radio access net- 
work s^paratus dedcribed above. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[00221 



FIG 1 is afunctional block diagram according to an 
embodiment of the present invention. 
RG 2 is a diagram illustrating advantages of the 
embodiment of the present Invention; 
FIG 3 is a diagram illustrating a status dunng soft 
handover when the embodiment of the present .n- 
vention is employed; 

RG 4 is a diagram showing a path connection se- « 
quence in the case of soft handover according to 
the embodiment of the present invention; 
FIG. 5 is a diagram showing ttie existing (conven- 



tional) netiwork configuration and a flow of user data 

?;s.6taiS:2^%^^^^^^ 

of IP network employing the embodiment of the 

'piry IsX-ce diagram in the case that radio 
«Ss Je sewp for a plurality of Nodes B at the s^e 
SmeSordlng to the embodimentofthe present m- 

RG 8 is a sequence diagram when the radio link is 
addtt2,nally setup for a new Node B according to 
tt,e embodiment of the present '"vention. 
FIG. 9 is a diagram showing one e^^P 
of user data and control signals in the IP "etiwon< 
aSing to the embodiment of tt^e present .nven- 

na 10 IS a diagram showing another example o^a 
flow of user data and control signals in the IP net 
woraccording to the embodiment of the present 

RGTuadiagram showing asystem archnecture 
in a W-CDMA communtaation system; and 
FIG 12 is a diagram showing the system architec- 
ture in FIG. 11 as a protocol architecture. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMEf^lTS 

100231 The embodiments of the present invention wHI 
^i SLribed below with reference to the drawings^FIG. 

Vis afunctional block diagram of the embodiment a^ 
r^^fna to he present invention, where the same parts 
SrF^G°r2\re indicated w.h the s^erefe^^^^^^ 

?crE^ontrol Plane Equipment) 41 equivalent to a C 
S^Tne for controlling signaling and a ^ Pf « ;o"Uo 
Luipment (UPE: User Plane Equipment) 42 equivalent 
to a U Diane for controlling user data. 
Sm41 All kinds of signaling between ""^s are com- 
SuSicLd directly withacentralcontrolpro^^^^^^^^ 
n^ntmi Processort 16 provided in the C plane coniroi 

/I iPN 9 and the RNC 4 cannot be distinctly sep 
. St SZSe^"X%^ 

a RRC 1 5 in ttie C plane control 'CrIcs^ 31 Ind 
U planecontrol equipment 42 temi.nates RLCs 131 ana 

;00251 in this manner, layers in the exiting protect 
ayer Jrchttecture of the RNC Shown in FIGJ2 a^^^^^^^^ 

arated into a Node B (mdio base s ation aPP«^^;"^> ^ 
for the physical layer (PHY) 11 denoted as LI . a U plane 
introl equipment 42 for the data lir,k 'aye;jJ2 to 14 
denoted as L2. and a C plane control equ.pn^ent 41 for 
the netiwork layer 1 5 and above denoted as L3. 
m026nhe RRC 1 5 In the C plane control equipment 
?°Lltroir each unit for tem,lnating the f;^^^^ 
11 in the Node B and a MAC layer 12, a RLC layer 13. 
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and a BMC layer 14 in the U plane control equipment 
42. by means of C-SAPs (Control Service Access Point) 
providing control channels. Signaling NBAP between 
the Node 86 and the RNC 4, signaling RNSAP between 
the RNC 4 and a C plane control equipment (CPE) 43 
in another RNC. and signaling RANAP between the 
RNC 4 and a MSC (Mobile Switching Center) 31 or an 
SGSN (Sen/ing GPRS (Global Packet Radio Sen/ice) 
Switching Node) 32, are tenminated and processed di- 
rectly by the CP 1 6 in the C plane control equipment 41 . 
[0027] Note that the MSC 31 has a circuit switching 
function and that the SGSN 32 has a packet switching 
function, both of which are included in the core network 
(CN) 3 shown in FIG. 11. 

[0028] The RRC signaling utilized between the RNC 
4 and the mobile unit 2 is transferred from the mobile 
unit 2 via the Node B6 and the MAC layer 12 and RLC 
layer 13 in the U plane control equipment 42, and is ter- 
minated in the RRC layer 1 5 in the C plane control equip- 
ment 41 . PCH/FACH is terminated in the MAC-c/sh lay- 
er 1 21 and the RLC layer 1 3 in the U plane control equip- 
ment 42 and is transmitted to the C plane control equip- 
ment 41 , since the relation between the Node B6 and 
the U plane control equipment 42 is determined after 
Logical O&M procedure (Logical O&M is the signaling 
associated with the control of resources owned by the 
RNC but physically implemented in the Node B, and is 
specified in 3GPP Specification (25.401)) and is not 
changed as far as station data is not changed. 
[0029] DCH (Dedicated Channel) for transmitting us- 
er data allows the connection between the arbitrary 
Node B and the U plane control equipment 42, and is 
terminated in the MAC-d layer 122 and the RLC layer 
13 to be transmitted to the MSC 31 having a circuit 
switching function and the SGSN 32 having a packet 
switching function through the C plane control equip- 
ment 41, after paths between Nodes B are selectively 
synthesized in a selective synthesis unit 123 of the U 
plane control equipment 42. 

[0030] The selective synthesis unit 123 selectively 
synthesizes DCHs from a plurality of Nodes B in the 
case of soft handover, and selects a link having the high- 
est link quality (receiving quality) from among these 
Nodes B. 

[0031] The apparatus configuration shown In FIG. 1 
allows to construct a system abundant in scalability. 
That is, only the C plane control equipment 41 is added 
in order to enhance signaling processing capacity, and 
only the user plane control equipment 42 is added in 
order to Increase user data transfer speed. Units in the 
user plane control equipment 42 have no relation with 
one another and are controlled by the RRC 15 in the C 
plane control equipment 41 , which thus enables imple- 
mentation thereof as a single unit. 
[0032] FIG. 2 is a diagram showing scalability secured 
between the C plane control equipment (CPE) and the 
U plane control equipment (UPE) separated from each 
other according to the embodiment of the present inven- 



tion. The C plane control equipments 41 a to 41 c and the 
U plane control equipments 42a to 42c are interconnect- 
ed via a device 17 such as an IP router or a hub. The C 
plane control equipment and the U plane control equip- 
5 menl are conventionally integrated as a single RNC unit, 
therefore the RNC itself is required to be added for ex- 
tension. However, the C plane control equipment, which 
performs signaling processing such as call processirig, 
has the possibility of lacking processing capacitywith in- 
fo creasing call quantity. In this case, by adding a new C 
plane control equipment, processing may easily be dis- 
persed. 

[0033] For example, in the case that two C plane con- 
trol equipments 41 a. 41b are utilized, an algorithm such 
15 that the C plane control equipment 41 a is used when a 
mobile unit has the temninal number whose last one digit 
is an even number and the C plane control equipment 
41 b Is used when a mobile unit has the terminal number 
whose last one digit is an odd number, is altered by uti- 
20 lizing three C plane control equipments 41 a to 41 c into 
another algorithm such that the C plane control equip- 
ment 41 a is used when the last one digit of the terminal 
number is 0,1,2, or 3, the C plane control equipment 
41b is used when the last one digit Is 4, 5, or 6. and the 
25 C plane control equipment 41c is used when the last 
one digit is 7. 8, or 9. This allows easy enhancement of 
processing capacity by 1 .5 times. 
[0034] On the other hand, the U plane control equip- 
ment, which performs transfer of user data, has the pos- 
30 sibility of lacking processing capacity with increasing 
quantity of transmitting/receiving data to/from each mo- 
bile unit In this case, by adding a new U plane control 
equipment, processing may easily be dispersed. For ex- 
ample, the constitution of connecting three out of Nodes 
35 B6ato ef in subordination to each of two U plane control 
equipments A2a, 42b is changed so as to connect two 
out of the Nodes B6a to 6f in subordination to each of 
three U plane control equipments 42a, 42b, and 42c, 
which allows an increase of the transfer speed by 1 .5 
40 times. 

[0035] FIG. 3 is a diagram showing that the temninal 
UE 2 as a mobile unit is perfonming soft handover oper- 
ation between the Node B6a and Node B6b, The DCH 
is connected to the temiinal 2 from both the Nodes B6a 

45 and 6b. By selective synthesis In the selective synthesis 
unit 123 of the U plane control equipment 42a, a link 
having higher link quality is selected from the Nodes B6a 
and 6b for transmission to the host device. 
[0036] FIG. 4 shows a sequence from the state that 

so the terminal UE as a mobile unit is executing voice com- 
munication utilizing the Node B#1 (6a) and the U plane 
control equipment (UPE)#1(42a) (step 81). going 
through the soft handover requesting between the ter- 
minal UE and the Nodes B#2(6b). to the connection of 

55 a path between the terminal U E and the Node B#2. The 
C plane control equipment (CPE)#1 (41 a) manages re- 
sources of the U plane control equipment #1 and the 
Node B#1 , and the C plane control equipment #2(41 b) 
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manages resources of the U plane control equipment 
#2(42b) and the Node B#2. 

[00371 A soft handover request is notified as 
-MESUREMENT REPORT (RRC)" from the temninal UE 
to the C plane control equipment #1 via the Node B#1 
and the U plane control equipment #1 (step S2). The C 
plane control equipment #1 obtains an IP address for 
soft handover in regard to the U plane control equipment 
#1 and notifies the U plane control equipment #1 of the 
IP address together with ^RADIO LINK SETUP RE- 
QUEST' (step S3). The U plane control equipment #1 
responds to the C plane control equipment #1 by "RA- 
DIO LINK SETUP RESPONSE" (step S4). 
[0038] Next, the C plane control equipment #1 trans- 
mits the IP address of the U plane control equipment #1 
obtained for soft handover together with "RADIO LINK 
SETUP REQUEST (RNSAP)" to the C plane control 
equipment #2 managing the Node B#2 as a moving des- 
tination (step S5). The G plane control equipment #2 
transmits the IP address of the U plane control equip- 
ment #1 obtained for soft handover together with "RA- 
DIO LINK SETUP REQUEST (NBAP)" to the Node B#2 
(step 86). 

[0039] The Node B#2 notifies the C plane control 
equipment #2 of an IP address of the Nodes B#2 togeth- 
er with "RADIO LINK SETUP RESPONSE (NBAP) " 
(step S7). Next, the C plane control equipment #2 noti- 
fies the C plane control equipment #1 of the IP address 
of the NodeB#2togetherwith "RADIO LINK SETUP RE- 
SPONSE (RNSAP) - (step S8). The C plane control 
equipment #1 notifies the U plane control equipment #1 
of the IP address of the Node B#2 by "RADIO LINK SET- 
UP INDICATION" (step S9). 

[0040] By these procedures, the IP address of the 
Node B#2 is notified to the U plane control equipment 
#1 , and the IP address of the U plane control equipment 
#l' is notified to the Node B#2, thereby allowing the 
transmission/reception of user data. At the same time, 
the C plane control equipment #1 notifies the terminal 
UE of "ACTIVE SET UPDATE (RRC) (step S10). Then, 
the terminal UE notifies the C plane control equipment 
#1 of -ACTIVESETUPDATE COMPLETE (RRC)- (step 
S11) after which radio synchronization is started be- 
tween the terminal UE and the Node B#2 (step 12). 
[0041] After the layer 1 (LI) synchronization for the 
radio line between the temninal UE and the Node B#2 is 
completed, -RADIO LINK RESTORE INDICATION 
(NBAP)" Is notified from the Node B#2 to the C plane 
control equipment #2 (step SI 3). The C plane control 
equipment #2 transmits "RADIO LINK RESTORE INDI- 
CATION (RNSAP)" to the C plane control equipment #1 
(step S14). after which the path is completely estab- 
lished between the terminal UE and the Node B#2. Con- 
sequently, paths for soft handover connected to one U 
plane control equipment #1 from the Nodes B#1 and #2 
are established (step S15). 

[0042] Thus, in the case of soft handover across 
RNCs, by connecting paths from one U plane control 



equipment to a plurality of Nodes B without establishing 
a path between a drift RNC and a serving RNC for user 
data, soft handover may be achieved, which enables the 
continuous use of the same U plane control equipment 
5 and thus eliminates the path between RNCs. thereby 
leading to effective utilization of resources and prevent- 
ing delay due to passing through the RNCs. 
[0043] Next, a conceivable modification is such that 
the RNC Is separated into theC plane control equipment 
10 and the U plane control equipment and that the U plane 
control equipment is incorporated into the Node B. In 
this case, if the U plane control equipment incoTporated 
into the Node B does not have the function of selectively 
synthesizing user data (the selective synthesis unit 123 
15 in FIG. 1), soft handover via a plurality of Nodes Bis not 
executable. This means unenjoyment of merits of utiliz- 
ing CDMA within radio zones. It Is thus conceivable to 
provide each Node B with the function of selectively syn- 
thesizing user data to realize communication between 

20 Nodes B. 

[0044] FIG. 5 shows the conventional network config- 
uration and a flow of user data and control signals. In 
this network configuration, when soft handover is per- 
formed involving plural Nodes B6a to 6c. an SRNC 
25 (Sen/ing RNC) 4a temninates user data and control sig- 
nals. When soft handover is performed Involving plural 
RNCs user data and control signals are transfen-ed 
from the SRNC 4a to a DRNC (Drift RNC) 4b via an in- 
terface I ur 

so [0045] FIG. 6 shows a networi< configuration in the 
case that the RNC is separated into the C plane control 
equipment 41 and the U plane control equipment 42 and 
that the U plane control equipments 42a to 42c are in- 
corporated into the Nodes B6a to 6c, respectively. The 
35 Nodes B6a to 6c. the C plane control equipment 41 , the 
CN 3 are connected with one another via an IP networic 

100. . . . 

[0046] Next, shown is how soft handover involving 
plural Nodes B is executed in the IP networic shown in 
40 FIG. 6. It is assumed here that the C plane control equip- 
ment 41 Is notified IP addresses of the Nodes B. 
[0047] FIG. 7 shows an example of setting a radio link 
(RL) via two Nodes B from a state in which the tenninal 
UE has no radio link (RL). The C plane control equip- 
45 ment (CPE) selects a Node B (Node B#1 in FIG. 7) as 
a serving Node from among a plurality of Nodes B (Node 
B#1 and Node B#2 in FIG. 7) (step 320). The C plane 
control equipment notifies both the Nodes B of an IP ad- 
dress of the serving Node B (Node B#1 In FIG. 7) and 
50 an IP address of the other Node B (Node #2 in FIG. 7) 
so as to indicate the difference of the IP addresses ther- 
ebetween by means of -RADIO LINK SETUP RE- 
QUEST" massage (steps S21 and S22). 
[0048] The C plane control equipment designates a 
55 Node B controlling cells of the highest quality as a sen/- 
ing Node B. Both the Nodes B compare their own IP 
addresses to the IP address of the sen/Ing Node B. and 
when such own IP address is the same as that of the 
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semng Node B. the Node B having the same IP addr^ 
recognizes itself as the serving Node B (step S22Y 
Nodes B other than that recognize the IF add^^fs o' t^J 
serving Node B as a transfer destination f or UL (Up Link) 
data (step S24). 

100491 Each Node B secures resources necessary for 
setting up a radio link, and then returns "RADIO LINK 
SETUP RESPONSE' message to the C plane control 
equipment (steps S25 and S26). thereafter establishing 
the synchronization of the U plane (step S27). 
[00501 In the case of DL (Down Link) data transfw 
(step 828). the serving Node B transfers data to the IP 
address of the other Node B notified in the "RADIO LINK 
SETUP REQUEST" massage (step S29). In the case of 
UP (UP Link) data transfer, the serving Node B com- 
pares data received from each Node B with one another 
and transfers data of the highest quality to the host (step 
S30). 

roOSI 1 FIG. 8 shows an example from a state that the 
mobile unit already has a radio link to a state that the 
mobile unit comes into soft handover condition by add- 
inq a radio link via a new Node B. In this case, the Node 
B having a radio link already set up (Node B#2 in FIG. 
8) (step S31) needs to be notified of an IP address of a 
serving Node B and IP addresses of Nodes B involved 
in soft handover. 

[00521 First, a radio link is setup (step S34) for a new 
Node B (Node B#1 in FIG. 8) by means of "RADIO LINK 
SETUP REQUEST- massage (step S32) and "RADIO 
LINK SETUP RESPONSE" message (step S33). and 
then all the Nodes B involved in soft handover are noti- 
fied of the IP address of the serving Node B and IP ad- 
dresses of Nodes B involved in soft handover. 
[00531 As means for the above, a new massage of 
"SOFT HANDOVER INDICATION" should be proposed 
(steps S36 and S37). This massage includes the IP ad- 
dress of the serving Node B and IP addresses of Nodes 
B involved in soft handover. Operations thereafter is the 
same as those in FIG. 7, so are indicated with the same_ 
reference numerals and characters. 
[00541 FIGS. 7 and 8 show examples of soft handover 
involving Iwo Nodes 8. however, two or more Nodes B 
involved in soft handover are also applicable to the 
above mechanism. In this case, plural IP addresses are 
set as "OTWER NODE B IP ADDRESS" In steps 21 and 
22 Of FIG. 7 and In steps 36 and 37 of FIG. 8. 
(00551 FIG. 9 shows a flow of user data and control 
signals In the IP network 100. FIG. 9 corresponds to the 
sequences in FIGS. 7 and 8. 

[00561 The example of providing selective synthesis 
function to each Node B is described above, although 
such installation of the selective synthesis function to 
the Node B raises a problem of increasing the produc- 
tion cost of the Node B. To solve the problem, it is con- 
ceivable to provide the selective synthesis function to 
only one Node B out of plural Nodes B. In this case, user 
data is temiinated in the Node B having such selective 
synthesis function at the time of soft handover via plural 



Nodes B This may result in maintained soft handover 
function which is an advantageous feature of CDMA. 
[00571 FIG. 1 0 shows a flow of user data and control 
signals in the IP network 100 in the case that the Node 
5 B#1 and the Node B#2 are involved in soft handover but 
neither of them has the selective synthesis function. In 
FIG. 10. a Node B#3 (6c) has the selective synthesis 

function. « • 

[00581 To realize such processing, the ON 3 is neces- 
10 sary to have IP addresses, locations, the presence of 
the selective synthesis function, load status, and the 
like of all Nodes B within the IP network 1 00. In the ex- 
ample of FIG. 10. the CN 3 notifies the Nodes B#1 and 
#2 of an IP address of a sen/ing Node B. andthe Nodes 
15 B#1 and #2 transfer data to the sen/ing Node B. The CN 
3 also instmcts the Nodes B#3 to function as a serving. 
[00591 When selecting the serving Node B from 
Nodes B other than those involved in soft handover, the 
CN 3 takes account of physteal distances between the 
20 Nodes B involved in soft handover andthe Node Bwork- 
ing as the serving Node, and load status of the Nodes 
B targeted for the serving. 

[00601 As described in the above, according to the 
present invention, a RNC is physically separated into a 
25 c plane control equipment as a signaling control unit 
and a U plane control equipment as a user data process- 
ing unit, thus allowing a system abundant in scalab.lrty 
to effectively be constructed. In addition, each unit in the 
U plane control equipment has no relation with one an- 
30 other, enabling separate installation. 

[00611 Furthemwre. even in the case of soft handover 
across the C plane control equipments, the same U 
plane control equipment may be continuously utilized, 
which eliminates the conventional path between RNCs 
35 and thus effectively prevents delay due to passing 
through the RNCs. ^ ^ 

[00621 Moreover, even inthecasethatthe Node B h^ 
the function of tenninating user data which is performed 
in the present RNC and that such Node B is connected 
40 toan1Pnetwori<.byprovidingaselectivesynthesisfunc- 
tion for user data to a predetemiined Node B. soft 
handover involving a plurality of Nodes B may effecdvely 
be achieved. 
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Claims 



1 A radio access network apparatus provided be- 
tween a mobile temninal and a host device having 
50 an switching network in a mobile communication 
system and connected to the mobile tenminal via a 
radio interlace, the radto access network apparatus 
comprising: 

55 user plane controlling means for controlling 

transfer of user data in relation to the mobile 
terminal; 

control plane controlling means for controlling 



6 



11 
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transfer of signaling having a control signal, 

wherein the user plane controlling means and 
the control plane controlling means are physically 
separated from each other. 

2. The radio access network apparatus according to 
Claim 1 , wherein the user plane controlling means 
has a function of terminating a data link layer of a 
protocol of the radio interface, and the control plane 
controlling means has a function of terminating a 
network layer of a protocol of the radio Interface. 

3. The radio access network apparatus according to 
Claim 1 or 2, wherein the user data is transferred 
between the mobile terminal and the host device via 
the data link layer of the user plane controlling 
means, and the signaling is transferred via the data 
link layer of the user plane controlling means and 
the network layer of the control plane controlling 
means. 

4. The radio access network apparatus according to 
Claim 1 . 2, or 3, further comprising: 

a radio base station having a function of termi- 
nating a physical layer of a protocol of the radio 
interface. 

5. The radio access network apparatus according to 
one of Claims 1 to 4. wherein the user plane con- 
trolling means further includes means for selecting 
data of high receiving quality from among the user 
data coming from a plurality of the radio base sta- 
tions involved In soft handover state and sending 
out the selected data to the host device. 

6. The radio access network apparatus according to 
one of Claims 1 to 5, wherein the user plane con- 
trolling means is incorporated into the radio base 
station. 

7. The radio access network apparatus according to 
one of Claims 1 to 6, wherein the mobile communi- 



control signal, the user plane controlling means 
and the control plane controlling means being 
physically separated from each other. 

5 9. The mobile communication system according to 
Claim 8, wherein the user plane controlling means 
has a function of terminating a data link layer of a 
protocol of the radio interface, and the control plane 
controlling means has a function of temiinating a 

10 network layer of a protocol of the radio interface. 

10. The mobile communication system according to 
Claim 8 or 9, wherein the user data is transferred in 
a controlled manner between the mobile terminal 

15 and the host device via the data link layer of the user 
plane controlling means, and the signaling is trans- 
ferred In a controlled manner via the data link layer 
of the user plane controlling means and the network 
layer of the control plane controlling means. 

20 

11. The mobile communication system according to 
one of Glainns 8 to 1 0, wherein the radio access net- 
work apparatus further comprises a radio base sta- 
tion having a function of temninating a physical layer 

25 having a protocol of the radio interface. 

12. The mobile communication system according to 
Claim 1 1 , wherein the user plane controlling means 
further includes means for selecting data of high re- 

30 ceiving quality from among the user data coming 
from a plurality of the radio base stations involved 
in soft handover state and sending out the selected 
data to the host device. 

35 13. The mobile communication system according to 
Claim 11 , wherein the user plane controlling means 
is incorporated into the radio base station. 

14. The mobile communication system according to 
40 Claim 8. whfch is a W-CDMA cellular system. 



cation system is a W-CDMA cellular system. 

8. A mobile communication system including a mobile 
terminal, a host device having an exchange net- 
work, and a radio access network apparatus provid- 
ed between the mobile terminal and the host device 
and connected to the mobile terminal via a radio in- 
terface, wherein the radio access network appara- 
tus comprises: 

user plane controlling means for controlling 
transfer of user data in relation to the mobile 
tenminal. and control plane controlling means 
for controlling transfer of signaling having a 
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(57) The radio access network for allowing to con- 
struct a system abundant in scalability in a W-CDMA 
mobile communication system. A RNC in the radio ac- 
cess network is physically separated into a C plane con- 
trol equipment for controlling signaling and a U plane 
control equipment for processing user data, where the 
user data is transferred between a mobile tenninal and 
a host device via only the U plane control equipment 



and a control signal is terminated by the U plane control 
equipment and the C plane control equipment. This al- 
lows a system abundant in scalability to be constructed, 
and even in the case of soft handover across the C plane 
control equipments, also enables the continuous use of 
the same U plane control equipment, thereby eliminat- 
ing the conventional connection path for connecting be- 
tween RNCs and preventing delay due to passing 
through the RNCs. 
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